THE eosinophil cell of the blood is usually packed with large spheroidal granules. These measure from 0.25 to 0.5 microns in diameter, and average over two hundred per cell. Their number and size vary somewhat in disease, and in a film from a patient with asthma some of the cells only contained from eighty to a hundred granules. In spite of their relatively large size and number, the origin of these granules is still debated.
There are those who see in them phagocytosed particles of haemoglobin, protein material absorbed from the intestine, glycogen, etc., whilst others refuse to regard the eosinophil leucocyte as an individual type of cell, but consider it a metamorphosed basophil or neutrophil.
Theories concerning their origin fall naturally into three groups (1) That the granule is of extrinsic origin. (2) That the granule is of intrinsic origin. (3) That the granule is an altered neutrophil or basophil granule.
The following paper is a short r6sume of these theories in the light of some observations on the development of the cell (1). Other views concerning the extrinsic origin of the granule are :-(1) That they are protein material absorbed from the intestine (Rous, 8) ; (2) that they are composed of glycogen (Habershon, 9); (3) that they are reserve albuminoid material (Jolly, 10).
Rous bases his theory on the observation that the thoracic lymph of a dog on a high protein diet contains more eosinophil cells than normal. Examination of the intestinal mucosa will show that a local infiltration with eosinophils occurs as the result of the ingestion of food, but this appears to be due to chemiotactic stimuli withdrawing these cells from the blood, rather than to an absorption of protein from the intestine, with its subsequent crystalloid precipitation in the protoplasm of the forerunner of the eosinophil cell, as Rous suggests. It is of interest in this connection that Berger (11) found an eosinophilia in infants following the ingestion of a foreign protein, and the eosinophilia following the taking of a raw liver diet over some weeks is now well known.
Habershon's hypothesis has already been controverted by Barnicot (12), though it is worthy of note that in untreated cases of diabetes glycogen granules can, not infrequently, be demonstrated in the circulating leucocytes.
Whilst most of the evidence available would support a protein basis for the granules, it is impossible to see how these could form an appreciable amount of reserve material.
The neutrophil origin of the eosinophil is supported by various authors. Thus Adams (13) writes: "The eosinophils are polymorphonuclears changed to suit the biochemistry of an organism that has to deal with foreign proteins"; and Gruner (14) states his belief that the neutrophils in an inflammatory area take up specific bodies and convert them into eosinophil substance. Similar views have been expressed by Brown (5) and Mosny, Dumont, and Saint-Girons (15) . Observations since the eosinophil was first described by Ehrlich render any such theory untenable: the disappearance of the eosinophils from inflamed areas, their diminution in the blood during toxaemia and infections, the (listinctive morphology of the eosinophil nucleus-all go to disprove a neutrophilic metamorphosis. The mere fact that a neutrophil cell with eosinophil graniulations-the pseudo-eosinophil of the guineapig, for example-can be separated by its chemical and tinctorial reactions from the true eosinophil, seems to show an essential difference in the function and nature of 48 these two types of cells. T'able 1 shows some of the dlifferences between these two types of cells. (16) evidently considered them comparable to the zymogen granules of the glandular organs of the body. Against this one must take into consideration the facts that in normal conditions the number of granules varies little, and that there is no evident discharge of the granules from the cell. The eosinophil carried away by the lymph stream after having performed its functions in the tissues is in no way appreciably different from that found in the blood or marrow. Whilst Jolly's (10) idea may be correct, there is little positive evidence to support it, the chief point in its favour being the fact that there are few, if any, mitrochondria in the mature cell.
My own observations on the eosinophil are in partial agreement with those of Downey. When the marrow is stimulatedl to produce eosinophils by repeated injections of protein, it is possible to find eosinophil leucocytes at all stages of maturity. Not only do they develop by mitotic division in pre-existing myelocytes, but also from the non-granular myeloblast. In these latter there first appear one or two small vacuoles in the cytoplasm. In the centre of each vacuole appears a small basophil dot, which gradually enlarges. As it enlarges, its staining reactions change from basophilic through azurophilic to eosinophilic. The processes of vacuolation, basophil granulation, and the ripening of the basophil granules go on side by side in the same cell until the protoplasm is filled with bright refractile granules giving the typical reactions of the mature eosinophil leucocyte. The basophilia of the cytoplasm of the myeloblast gradually fades away until in the mature cell it cannot be demonstrated. As the number of granules increases the nucleus gradually assumes the characteristics of that of the mature cell.
The only apparent interpretation of such histological changes is that the eosinophil granule is a product secretedl by the cell cytoplasm in response to appropriate stimuli.
51
SUMMARY. The various hypotheses as to the origin of the eosinophil granule are discussed. The conclusion is reached that the eosinophil granule is of endogenous origin, first appearing in the parent myeloid cell.
PLASMA-CELL TUMOURS, or plasmacytomata, are not common tumours. Nevertheless, they are interesting from three points of view. In the first place, they are liable to be confused with round-cell sarcomata, and it is important that they should be distinguished, since the plasmacytoma are comparatively sensitive to radium, and the prognosis is accordingly better. Secondly, they are composed almost exclusively of a cell type which is probably not present in healthy tissues, although it is commonly observed in association with other cellular elements in chronic inflammatory processes such as syphilis. Thirdly, transitions can be traced from a lesion which presents the general characteristics of a chronic inflammatory or granulomatous lesion to a sarcomatous formation. Four examples of these growths have been examined during this year, and they represent three of the varieties of the plasmocytoma so well that I should like to record them.
The origin of the plasma cell has been the subject of much controversy, from which two theories have emerged: firstly that it is a descendant of the lymphocyte, and secondly that it is derived from the fixed tissue elements, such as connective
